MaveAAnvio ZuvedpLo TG ALSAKTIKAG TwV OUCIKWY Emotnuwy Kat NEwv
Texvoloywwyv otnv Eknaideuon

(2023)

130 MNaveAArvio Zuvedplo AOaKTIKNG Twv Puokwv Emotnuwv kat Néwv Texvoloywwyv otnv Eknaideuon: MNpakTtikd
Ektetapevwy Zuvdoyewv Twv Epyaciwv

13° NANEAAHNIO ZYNEAPIO AIAAKTIKHEZ ®YZIKQN ENIZTHMQN eralao‘p()q Kat anﬂTUEn nelpaunlKo’)v
KAI NEQN TEXNOAOTIQN ZTHN EKMAIAEYZH GPGUTnplOTI"'lTO)V ywa ™ 6lema'rnpovmr'|
npoco€yyLon tng didackaiiag Twv PuoLkwv
Erotnuwv kat Twv Maénuatikwv oto AnHoTiko

Mapia Zopaditn, Mewpytog Kpontikog

Alopydvwon doi: 10.12681/codiste.5245

Epyacthpio Eknaideuong ka1 AiSackaliag tng QUGIKAG,
Naidaywyiké Tphpa Anpotikng Eknaidsuong,
MNaveniothpio lwavvivev

" MAnpogpopieg

/ synedrio2023.enephet.gr
MaiSaywyiké Tunpa
Anpoukng EknaiSeuong \

R — : i /
Mpaktkd Extetapévwv Zuvoyewv Epyaoicov
EnipéAeia ékSoong:

Kwvotavtivog ©. Kwtong, Tewpytog Zrodog, Ehevbepio Torodpn, EAn Tkehtépn, Kwvotavtivog
Tewpyonovlog, Aswvidag TaPpiag, Anpryrpng Thvéyov, Kwvetavivog Toovpdvg , Tewpyia Bakapov

TANETITTHMIO J0ANNINGN
BORIEEHRAIAN (2 f 5 B Vz

MNAIAATQrIKO TMHMA

AHMOTIKHZ EKN/IHT Z . - ——1—
SHUOTIKHE ETLEHE % 104wg 12 NoguBpiou 2023 A o0 0 v oBeton ok
RIS O i N

https://epublishing.ekt.gr | e-Ekd0tng: EKT | MpdoBaon: 05/04/2026 23:19:20




" ‘ENGON Y10 TV FKNAISEUON OTIC
UOIKES ENIOTAKEC & TV TEXVOAOYTQ

XXEATAXMOX KAI ANAIITYZH ITETPAMATIKQN
APAXTHPIOTHTQN I'TA TH AIEHIXTHMONIKH ITPOXEITIXH THX
ATIAAYXKAATAX TQN OYXIKQN EINIXTHMOQN KAI TQN
MAOHMATIKQN XTO AHMOTIKO

Maopia Zogaditn', F'edpyrog Kpnrikoc?
"Exmondevticog A/Ouag Exn/ong, *Méhog EAIIT IMav. Atvyaiov

sofaditimaria@gmail.com

IIEPIAHYH

Méow s mapodoag UEAETHS ayedidotnke pio. SIOOKTIKY TPOGEYYION KOTA THY OToio. 01 HoONTES/TpIes uéowm
KO1VOD TPOPANUATOS O10GOKOVTOL TIS OLAPOPETIKES HOPPES TOV UTOPEL V. TAPEL N EVEPYELD, KaBwmS Kal TV
&vvoio, Tov A0yov 0vo ueyedav. Or uontés/tpies yia vo, emADGOVY To. TPOPANUOTO. EKTEAODY TEIPGUOTO KOl
EPYOVTOL OE ETOPN UE ETIOTHUOVIKES 01001K00LES. Yi00eThooue T O1EMOTHUOVIKN TPOGEYYION THS OLOGTKOAIOS
oto emoTiuovike. weoio, s Povaikng kou tov Malnuotikwy. 2oykekpiuéve, n Topodoa EPEvVa ETIYEIPEL Va
OTOVTHOEL TS OIKOOOUODY 01 UaONTEG/TpIeg 2T’ ONUOTIKOD TIG OLOPOPETIKES LUOPPES EVEPYELOS KOL TOV AOYO
000 ueyelawv kalwe Kai TV TPOTIUNCH TWV UAONTOV/TPIOV KOTG TNV ETILOYH DAIKOV (XEIPOTTIKG, WHNPLOKA,
OVVODOGIO TOVG).

AéLeig KAe1did: SIEMOTNIOVIKT TPOGEYYION, TEWPUAUATIKES OPUcTNPLOTNTEG

DESIGN AND DEVELOPMENT OF EXPERIMENTAL ACTIVITIES
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SCIENCE AND MATHEMATICS IN ELEMENTARY SCHOOL
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ABSTRACT

Through the present study, a teaching approach was designed in which students are taught through a
common problem the different forms that energy can take as well as the concept of the ratio of two
quantities. In order to solve problems, students perform experiments and come into contact with scientific
procedures. We adopted the interdisciplinary teaching approach in the scientific fields of Physics and
Mathematics. Specifically, this research attempts to answer how 6th grade students construct the different
forms of energy and the ratio of two quantities as well as the students' preference when choosing materials
(tangible, digital, or a combination of them).

Keywords: interdisciplinary approach, experimental activities
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EIZATQI'H

Kvpiapyo poéro otic Duoikég Emotmpeg (O.E.) katéyovv ta mepapota. H yvoon oe avtég ytileton £yovrog
o ©¢ Pacwkd dopkd Ao (Koponen & Mintyld, 2006). Ot cOyypoveG OmalTNOES TNG KOWVOVING Kot M
KaAMEPYELn TV de&loTTev Tov 21%° amva kabiotovv avaykaio v ekmaidgvon 1 omoia Oa cuvdvdalet Ta
MobOnpatikd kot tn vk PESH TG SIEMOTNUOVIKNG TpocEyyions (Mass k.d., 2019). H épguva otov ydpo
mg Awoaktikng tov OGvoikdv Emomudv pedetd m otdon tov podntov/tpiodv og mpog m nddnon kot tig
®.E., 11ic emddcelg TOVS OTAV GUUUPETEXOLV GE TTEpdpLata Kabmg Kot To Kivntpa pddnong (Toan & KaArépn,
2020). Xt BProypaeio evtomileton TAN00g peuvAV OV GYETILOVTOL LE TIG TEPAUOTIKEG OLUOTKAGIES KOt
TIg 0e€10TTEG MOV TPOAyovTOL WHEGO amd avTEC. Q6TOGO, 1 OEMGTNUOVIKOTNTO Kol Ol OOOKTIKEG
nmpooeyyicels Poaciopéveg o ovTn eUEAVIfOVY ATOCTOCUOTIKNG EUPEAEIOG EPELVNTIKY JPACTNPLOTNTO
(Nikitina,2006). Mg Bdon avtn) ™ damictmon, oyeddcape pio OdaKTikn mapéupfocn oe padntéc/tpleg g
21" Anpotikov, oTidloVIOog 0T TUPUKATM EPEVVITIKE EPOTUATO:

1. Tlog emdpd 1 SEMGTNUOVIKY] TPOCEYYIOT GTIV OIKOJIOUNCT] TOV OUPOPETIKAOV LOPPDV EVEPYELNG
Kol ToL Adyov 000 peyeddv omd pabntéc/Tpieg Xt ANUOTIKOL KOTA TN JlEEoymyn TEPAUAT®V;

2. Tlow VAKA (XEWPOTTIKA, YNELOKA, 1| GLVOVAGUO TOVG) TPOTLHOVV Ol pabntéc/tpieg Xt Anpotikon
K0T TN SIEMOTNUOVIKY TPOGEYYIoT dE€aY®YNG TEPAUATOV CYETIKA LE TIG LOPPES EVEPYELOS KO TOV
Ady0 600 peyebav;

ME®OAOX

>10 mAaiclo TG £pevvag, TpaypatomomOnke o1daKTikn mopéuPfacn o 15 madid e Xt” tdéng o oyoieio
tov PeBouvov. H d1dackario mpaypatomombnke amd tov idio tov epevvntn, ekmondevtikd ITE70. H ypovikn
duapkeln g daokariog nTav 12 dwaxtikég mpeg (10 yio tn ddackaiio Kot 2 Yo T GUUTANPWOOCT TV pre
Kot post-test). Ta moandrd yopicmnkav ce Tpeig mevraperelc opddes. H épevva dopnbnke oe 5 pdoeic.

®AZH 1 (evepyomoinom): Bivteo— Ieipapo— [IpofAnpartiky katdotoon

Bivreo pe S16popeg oknveég g kadnpepvng {ong 6mov ep@aviCeTal 1 evEPYELX GTIC SIAPOPES LOPPEG TNC.
Epodmpa oto OAL0 epyaciog: «Iloleg Lopeég evEPYELNG TOPATNPD TMG VITAPYOVV;

Lcipouo: Xe kéBe opdoda divovrar 600 KapLOOBPAVCTES LIVIATOVPES E SLOPOPETIKO VYOG,

Epadtpa oto puAro epyaciag: «Mmopeite va petproete o Hyog mov £xel 0 Kabe kapvobpavong kot va
OLYKPIVETE TIG TIEG TOVG;»

Lpofinuatikn katdotoon: e kabe opdda 660nKe drapopetikd TpoPAnua and v kadnuepivn {on. [a va
T0 ADCOVLV £mPEmE VO €QPAPUOGOLV KOL VO EVEPYOTOU|COVV YVAOGEIS OMO TO EMCTNUOVIKG Tedla TV
MoOnpatikadv kot e Duotkng.

DAZH 2 (g&epevvnom): Ov poOntég/tple evemAdKNoOV GE EMICTNUOVIKEG OlUOIKOGIEG EKTEAMVTOG
TEPAATO, DOTE VO OTAVTIICOVY GTO EPOTHLOTO TOL TPOPANUATOS. Xe kdbe opdda d6OnKe n duvatdTnTo
EMAOYNG TOV VAIK®V OV Bo xpnoIHomToloncay (XEPATTIKA, YNELOKE 1] GLVOVACTIKA) Y10 VO EKTEAEGOVV TAL
TEPALLOTOL.

Epdtpa oto puAro epyaciag: «EmAéym pe v opdoo pov To meipopo mov 0o TpoyLoTOTo|GOVUE.»

Koatd v extéleon tov TEPAUATOV: XTNV TPOTN €PpOTNOT TOLS (NTEITOL VO AVOPEPOLY TIG LETATPOTEG TNG
evépyelag mov Ba mpokOyovv oxeTikd pe 1o TPOPANUO ot omoieg eivor Opoleg pe exeivec mov Oa
TOPOTNPTCOVY KATA T AEITOLPYIL TG KOTAGKELNS TOV B0 TPOALYLOTOTOMGOLV.
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¥t devtepn epdon tovg (nreitar va Ppovv tov Adyo 000 peyebdv Tov TPOPAUHOTOC Kol Vo
TPOoGoOlopicovy TN oxéom TV 000 peyedav.

®AZH 3 (e&nynon): Eneéepyacia dedopévov, eEaymyr) GOUTEPACUATOV, EAEYYXOS TOV APYIKOV VITOOEGEW®V,
dwtvmmon vrobéoewv. O eKTOOEVTIKOG GTN GACT OVTY| E1GAYEL TO EMIGTNUOVIKO TPOTVTO GYETIKA UE TIG
HETOTPOTES EVEPYELOG KO TOV AOYO V0 peyedmv.

®AZH 4 (epappoyn): Enéktaon tov yvodoemv kol TV SeEI0THTOV IOV AMEKTNOAV TO TUdLd, GYESOGUOG
KoL EKTEAECT] TEWPAUATOG, GYEOAGOG KOt ETIAVGT) TPOPANLATOS, TPOGOUOIDGELS.

Apactnpdmrta 610 EUAAO gpyaciag: «Me ta LAIKG OV QEPVEO omd TO OMITL HOL KOl PE OLTE TTOV
npounedopot amd Tov SUCKOAO TPAYLOTOTOL® [0 KOV KOTOOKELY, £V KOO TTEPALN OGTE Vo GUUPOOV
00EC TEPIGGOTEPEG UETATPOTEG EVEPYELNG UTOPOVV. Epmvéopor omd v Ko KATooKELT HOG KOl OUOOTKA
dnuovpyovue Eva d1kd pog TpdPAnUa avalntodvtog tov AOYo 600 peyedmv.»

®AZH 5 (a&oroynon): To modid ovoctoydloviol Kot GLVEWNTOMOOVV TNV YVOOTIKY TOVG TopEia.
SOUTANPOVOVY GUAAN AVACTOYACHUOD, GLLNTHGOVY ETOTKOIOUNTIK.

Epyaleio culdoyng dedopévev Kot yio To 000 EPELVNTIKA EPMOTHLOTA TAV 1] PIVTEOGKOTNON Kol ToL GUAAN
gpynciog mov d0ONKAY 6TOVC/OTIG LAONTEC/TPIES, EVHD EMTALEOV Y1 TO TPMOTO EPEVVITIKO EPAOTNLLO dOONKAV
oT0 TOdLd pre Kot post tests.

AIIOTEAEXMATA

ZYETIKA LLE TO TPMTO EPEVVNTIKO EPATNLOL, OO TNV AVAAVOT) TOV Pre Kot post tests dlamotdbnke 0Tt HeETd ™
OWakTIK moapépPacn to mEPLGGOTEPO TAO £QTacAV GE OploTo Pabud avoyvoplong Tov HopeOV
evépyelag, kabmg Kot avayvopions GYNUOTICUOD TOV HETATPOTIMV EVEPYELNS. 2TV EKQPACT] TOL AOYOL dVO
peyebov to modwd e&éppalov avtiotpopo Tovg AdYovg(tomobeTovcay avtioTpopa Tovg aplduovg oTov
aplOunTy Kol TOV TOPOVOUOOTY)), VO UETA TN OWaKTIKY Tapéupoon PBeAtidbnke n emidoon OAmv ToV
TV ekepdlovtag cmoTd Tovg AdYovs. Metd 1 dwaktikny mapéuPfocn moAAd and To woudd Yo vo
eKQpPaoovy TN oxéon TV 000 HeEYEB®V deV AMAOTOLOVGAV TOVG OPOLG TOV KAGGHOTOG MGTE VO TOLG
OLYKPIVOLV TOAAATAAGLOGTIKA, OAAG £BPLoKay TN dPopd TV dVO aplBU®V KdvovTtag apaipeon. QoT1dc0,
(QAVNKE VO, KOTOVOOUV KOADTEPQ TN GXE0T TOV dVO Op®V OV PpiokovTol Tov AdYO.

Amod ™V avdivon tov eOAMOV gpyaciag kot e Prvteockomnong dtomiotmbnke 0Tl o1 TEPIOCOTEPOVES
pnadntéc/tplec umopovoaV va avoyvempicouy T O1dpopes HOPPES evEPYEONS KAOMG KOl TIG WETOTPOTES
EVEPYELNG TTOL TOPATNPOVGAV GTIG OPACTNPIOTNTEG KOl TO TEWPANATO. XTO TEIPAN LLE TOVG KaPLOOPADGTEG
ovuykpwvov To dvo peyEdn votepa amd TV TOPOTPLVEN TOL SUGKAAOV. Mia OpAdN GKEPTNKE VO KAVEL
dwaipeon Tov aplunT| PE TOV TOPOVOUAGTH MOTE VA GLYKPIveL T dvo Tés. Emmidov, eEéppacav pe
BonBeta Tov dooKAAOL TG TIHEG He KAAGHO 0ALY SUGKOAEDTNKAY VO GKEPTOVV TN GYECT TOV dVO TYLDV TOV
Bpiokovtor otov Aoyo. o v cuykpivouy Ti1g dvo Tég oynudticay avlywyo KAAGHOTe VOTEPO OTd TNV
TAPOTPLVGT TOL SUGKAAOV.

Oocov agopd to debTEPO EPELVNTIKO EPMTNUA Lo OO TIG TPELS OUASES ATOPACICE VO EKTELECEL TEPALOTOL
HE yMookd vAMkd Kotaokevalovtag Eva NAEKTPIKO avtokivnto pécw tov kit popmotikng. Ot dAAeg 600
ondoeg eméAelav VO TPAYUOTOTOMGOVV TEWPAUATO HE OLVOLACUO KAOMUEPIVOV KOl  YNOLUK®OV
VAMKOV(MAMOKO 0VTOKIVITAKL, OVELOYEVVITPLA).

YYMIIEPAXMATA

Ao Vv mopovGa £PpEVVa POIVETOL TG M SETMIGTNUOVIKY TPOGEYYIoT Umopel v emdpAcel Betikd otV
OKOOOUNOT TOV HOPPOV EVEPYELNS Kot TOL Adyov dVo peyebdv og maudd g Xt AnUOTIKOV KOTd TN
deEayoyn mepapdtov. H Oetikr] ovpufoin g SEMGTNUOVIKOTNTAG GTOV YVMOGTIKO TOUEN OVOOEIKVOETOL
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ot PProypaeio dmov @aivetal 6Tl HEG® NG SIEMGTNUOVIKOTNTOS PEATIOVOVTOL Ol EMOOCELS TOV TUIUDV
(Zxovpmovpdn & Zkovpdc, 2016). H dacvvdeon mpoypoppdtov Madnpoatikov kot dveikdv Exotuov
ovpParel o Betika podnolokd aroteAéoparo (Czerniak & Johnson, 2014). Avo and T1g TpEIG ORAdES GTOL
TEPALATA TOVG KAOMG Kot 6TO KOO TEIPAA EVEOUATOCOV VAIKE ard TV Kadnuepwvn toug {on. Zoueova
pe m PpAoypaeio to mondtd Kotd T delaywyn TEPAUATOV YPNCLOTOLDVTOG VAIKEA oo TV Kadnuepivi
toug (on, Aoy g €Eokelmong Tovg He OVTH, OVTIAAUPAVOVTOL KOAVTEPO TO QLGIKE OIVOLEVO Kot
amoktovv BeTikn otdon ot pabnon (Kovpapdg, 2000).

HEPIOPIEMOI THX EPEYNAX

H mopovca épevva amotelel peAETn mepinTmong Kol apopd meplopiopévo aptdnd pantav. Ot pabntég tov
OCULYKEKPIUEVOL TUNUOTOG MTOV €COIKEIMUEVOL HE XPNON VAIK®OV EKTOOEVTIKNAG POUTOTIKNG KOTO TNV
EKTEAEDT] TTEPAUATOV, YEYOVOS TTOV 16MC EMNPENCE TNV ETIAOYT TOV DMK®OV Y10, TNV TPOYUATOTOING TOV
TEPOAUATOV TOVG,.

INPOTAXEIX-ITPOEKTAXEIX

Y& peAoVTIKN €pevva, Bo pmopovoe va Tpoypotomoinel avtiotoyn HeEAETN 68 LEYAAVTEPO dEly L0l TALOUDY
Kot vo oepevvnBel mn  dLVOTOTNTA EVOOUATOONG OEMGTNUOVIKOV TPOGEYYICEDMV OTU  OVOAVTIKA
TPOYPAULOTO TOV ONUOTIKOV GYOAEIOV, LEGH TEPAUATOV GE SAPOPES SOUKTIKEG EVOTNTEG GTA YVOOTIKA
avtikeipeva Tov Modnuoatikdv Kot g Quotkng.

ANA®OPEX

Kovuapdag, I1. (2000). IHewpduoro Pvoikov Emotnuov ue viika wkobnuspivic yprone. Opyaviopods Exdocemg
Adoktikov BifAiov.

Yrovumovpdn X., & Zxovpidg, M. (2016). To ekmodevtikd vAKO 6to MobnpatiKd Kot To EKTUOEVLTIKO VAIKO OTIG
Duokég Emotiues: povaykés mopeieg 1 adniemdpdoelg; o M. Zxovuiog & X. Zxovumovpdr| (Emp.)
Hpaoxtire 2°° [aveldnviov Xvvedpiov ue Awebvy Xouuetoyy: To exmoudevtino viiko orta Mobyuoatixd xar to
EKTOLOEVTIKG DAIKO otig Pvoikés Emotiues: ovoyikés ropeies § alinlemdpaoceis;(ogk. 15-52). Pddoc.

Toan, I, KaArépn, M. (2020). Evioyvon evdiapépoviog kot Bertioon HabnolokdV omoTteAeCUAT®V LE OKOTO TN
dnuovpyio KvATpov pdbnong yo v évvotla g evépyelac. Xto A. Zmoptov, I1. [Tanadomoviov, A. Zovmidng,
I MaAravopaxng, I1. Kapidtoylov, (Emp.), Hpoxtixa 11°° Hovelinviov XZvvedpiov Aidaxtikng twv Dvotkav
Emomuwv kor Néwv Teyvoloyiwv atnv Exmoidevon. Emovampoodiopilovrag t Aidockaiio kar MaOnon twv
Dovoikwv Emotquov kor g Teyvoloyiag orov 21° ai. (oeh. 366-372). Oropwa: [Mavemomuo AvTIKNG
Maxedoviog.

Czerniak, C.M., & Johnson, C.C. (2014). Interdisciplinary Science Teaching. In S. K. Abell, &N. G.Lederman (Eds.)
Handbook of research on science education (pp. 395—411). Routledge.

Koponen, I.T., & Maintyld, T.,(2006). Generative Role of Experiments in Physics and in Teaching Physics: A
Suggestion for Epistemological Reconstruction. Science & Education, 15(1), 31-54.

Maass, K., Geiger, V., Ariza, M.R., Goos, M. (2019).The role of mathematics in interdisciplinary STEM education.
Springer, 51(6), 869-884.

Nikitina, S. (2006). Three strategies for interdisciplinary teaching: contextualizing, conceptualizing, and
problem-centering, Journal of Curriculum Studies, 38(3), 251-271.


http://www.tcpdf.org

